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Ïðåäëàãàþòñß ýôôåêòèâíûå ìåòîäû ðåàëèçàöèè áóëåâûõ ôóíêöèé â
êëàññàõ ôîðìóë è ñõåì èç ôóíêöèîíàëüíûõ ýëåìåíòîâ. Ïðè ýòîì äî
ýòàïà ñèíòåçà â ðàçíûõ áàçèñàõ âûâîäßòñß îöåíêè äëß ðàçëè÷íûõ ïî-
êàçàòåëåé ñëîæíîñòè-êà÷åñòâà ïðåäñòîßùåãî ñèíòåçà (â êëàññå ôîðìóë:
÷èñëî ïîäôîðìóë è ãëóáèíà ôîðìóëû; â êëàññå ñõåì: ÷èñëî ôóíêöèî-
íàëüíûõ ýëåìåíòîâ è ãëóáèíà ñõåìû), ÷òî ïîçâîëßåò èõ óëó÷øàòü, ìè-
íèìèçèðóß òðóäîåìêîñòü ñèíòåçà. Ìåòîäû ðåêîìåíäóþòñß äëß èíòåë-
ëåêòóàëèçàöèè àâòîìàòèçèðîâàííîãî ñèíòåçà ëîãè÷åñêèõ ñõåì.
Quantum transitive probabilities are considered. It is proved that their
calculation is reduced to the decision of the ﬁrst order linear diﬀerential
equations system. The method of their calculation is described and appli-
cation for construction of simulation models of evolution is discussed.
Êëþ÷åâûå ñëîâà: áóëåâà ôóíêöèß, ôîðìóëà, ñõåìà èç ôóíêöèîíàëü-
íûõ ýëåìåíòîâ, àíàëèç, ñèíòåç, äåêîìïîçèöèß, ñëîæíîñòü, ïîêàçàòåëè
êà÷åñòâà, ìèíèìàçàöèß, ôóíêöèîíàëüíîå è ðàçíîñòíîå óðàâíåíèå.
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sis, synthesis, decomposition, complexity, quality characteristics, minimiza-
tion, functional and diﬀerence equation.
Ââåäåíèå
Çàäà÷à ïðåäñòàâëåíèß ïðîèçâîëüíîé áóëåâîé ôóíêöèè â ðàçëè÷íûõ áàçèñàõ
ñ ïîëó÷åíèåì çàðàíåå ïîêàçàòåëåé ñëîæíîñòèêà÷åñòâà òàêîãî ïðåäñòàâëåíèß â
îòäåëüíûõ ñëó÷àßõ óñïåøíî ðåøàåòñß [1][4]. Ýòè ñëó÷àè îïðåäåëßþòñß ïðåäâà-
ðèòåëüíî âûïîëíåííîé íåêîòîðîé êëàññèôèêàöèåé ìíîæåñòâà âñåõ áóëåâûõ ôóíê-
öèé, êîòîðàß â ðàáîòå íå ðàññìàòðèâàåòñß. Â êà÷åñòâå îäíîãî èç òàêèõ êëàññîâ
â ðàáîòå ðàññìàòðèâàþòñß ñèììåòðè÷åñêèå áóëåâû ôóíêöèè, ïðåäñòàâèìûå ïîëè-
íîìàìè Æåãàëêèíà è ñîîòâåòñòâóþùèìè ñõåìàìè èç ôóíêöèîíàëüíûõ ýëåìåíòîâ
(ÔÝ) ñ âîçìîæíûì âåòâëåíèåì èõ âûõîäîâ.
1Ðàáîòà âûïîëíåíà ïðè ôèíàíñîâîé ïîääåðæêå ÐÔÔÈ (ãðàíò  09-01-90441 ÓêðÔ).
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1. Áóëåâû ôóíêöèè, áàçèñû, ôîðìóëû è ñõåìû
Ïóñòü f(f (n))  áóëåâà ôóíêöèß, çàâèñßùàß îò n ñóùåñòâåííûõ ïåðåìåííûõ
èç ìíîæåñòâà X = {x1, . . . , xn}. Ïîä áàçèñîì ïîíèìàåì ïðîèçâîëüíóþ êîíå÷íóþ
ôóíêöèîíàëüíî ïîëíóþ ñèñòåìó áóëåâûõ ôóíêöèé. Â ðàáîòå ðàññìàòðèâàþòñß áà-
çèñû G1 = {&,∨, } è G3 = {&,⊕, 1} äëß ìíîæåñòâà âñåõ áóëåâûõ ôóíêöèé è
G2 = {&,∨} äëß ìîíîòîííûõ ôóíêöèé.
Â êà÷åñòâå ìåðû ñëîæíîñòèêà÷åñòâà ïðåäñòàâëåíèß ôóíêöèè f ôîðìóëîé F
èëè ñõåìîé S èç ÔÝ îïðåäåëßåì ñîîòâåòñòâóþùèå ïîêàçàòåëè  ôóíêöèîíàëû,
êîòîðûå ìèíèìèçèðóåì: LÁ(f,G)  ñóììàðíîå ÷èñëî âõîæäåíèé ñèìâîëîâ ïåðå-
ìåííûõ (áóêâ) â ôîðìóëó F , ðåàëèçóþùóþ ôóíêöèþ f â áàçèñå G; LF (f,G) 
÷èñëî ïîäôîðìóë â F ; DepF (f,G)  ãëóáèíà F ; LS(f,G)  ÷èñëî ÔÝ â ñõåìå S;
DepS(f,G)  ãëóáèíà S, îïðåäåëßåìàß êàê íàèáîëüøåå ÷èñëî ÔÝ â öåïî÷êå, ñðåäè
âñåõ öåïî÷åê, ñîåäèíßþùèõ âõîä ñ âûõîäîì. Âîçìîæíû ñîêðàùåíèß LF (f) è äð.
Ìåæäó ñîáîé ýòè ïîêàçàòåëè èìåþò ñëîæíûå ñâßçè. Îäèí èç ãëàâíûõ ïîêàçà-
òåëåé  LÁ ïî ïðàêòè÷åñêèì ñîîáðàæåíèßì ìèíèìèçèðóåòñß çà ñ÷åò ðàñøèðåíèß
êëàññà ìîäåëåé (ôîðìóë) ïðè ðåàëèçàöèè áóëåâûõ ôóíêöèé è ïðèâëå÷åíèß àïïà-
ðàòà áóëåâîé àëãåáðû. Ìèíèìèçàöèß LÁ â êëàññå ñêîáî÷íûõ ôîðìóë ïðèâîäèò ê
óìåíüøåíèþ èëè îñòàâëßåò áåç èçìåíåíèß, èëè óâåëè÷èâàåò ãëóáèíó ñîîòâåòñòâó-
þùåé ôîðìóëû F (è ñõåìû S) [1][4].
Ïðè ñèíòåçå ñõåì ñðåäñòâîì äëß ìèíèìèçàöèè ïîêàçàòåëß LS , íàðßäó ñ îò-
ìå÷åííûì ïðåîáðàçîâàíèåì ôîðìóë ê ñêîáî÷íîìó âèäó, ßâëßåòñß èñïîëüçîâàíèå
âåòâëåíèß âûõîäîâ ÔÝ. Ïðè÷åì, â çàâèñèìîñòè îò ïîâòîðßåìîñòè ïåðåìåííûõ, òà-
êàß âîçìîæíîñòü ìîæåò áûòü èëè íå áûòü. Íî óìåíüøåíèå ïîêàçàòåëß LS òàêèì
ñïîñîáîì ìîæåò ïðèâîäèòü ê óâåëè÷åíèþ ãëóáèíû ñõåìû S.
2. Ôóíêöèîíàëüíûå óðàâíåíèß (ÔÓ)
Â ðàáîòå ðàññìàòðèâàåòñß ÔÓ (òèïà 1) êàê ðåêóððåíòíîå ñîîòíîøåíèå [1][4]
f (n) = h(f (n−1), xn), n ≥ 3, (2.1)
ãäå h(2)  ôóíêöèß ðåêóðñèè, f (2)  íà÷àëüíàß ôóíêöèß. Ñîîòíîøåíèå (2.1) ïîçâî-
ëßåò êîíñòðóêòèâíî ïîëó÷èòü ñóïåðïîçèöèîííóþ ôîðìóëó F , ðåàëèçóþùóþ ôóíê-
öèþ f (n). Òàêèì îáðàçîì, ÔÓ ïðåäñòàâëßåò ñîáîé êîíñòðóêòèâíûé ìåòîä ïîñòðîå-
íèß áóëåâûõ ôîðìóë îïðåäåëåííîãî êëàññà íà îñíîâå çàäàííûõ. Ñîîòíîøåíèå (2.1)
õàðàêòåðèçóåòñß ïîêàçàòåëßìè êà÷åñòâà, äëß êàæäîãî èç êîòîðûõ âûâîäèòñß ÔÓ
ïîêàçàòåëß êà÷åñòâà (ÔÓÏÊ). Ìîäåëèðîâàíèå ÔÓÏÊ èñïîëüçóåòñß äëß ïîëó÷åíèß
îöåíîê ïîêàçàòåëåé êà÷åñòâà. Êîíêðåòèçèðóß ïðàâóþ ÷àñòü ÔÓÏÊ, äëß ðåøåíèß
ïîëó÷àåì ñîîòâåòñòâóþùåå ïðèáëèæåíèå. Òàêèì îáðàçîì, ïðåäñòàâëßåòñß âîçìîæ-
íîñòü ìèíèìèçèðîâàòü ñëîæíîñòü òðåáóåìîãî ïðåäñòàâëåíèß èñõîäíîé ôóíêöèè.
3. Ýëåìåíòàðíûå ñèììåòðè÷åñêèå ïîëèíîìû (ÝÑÏ) Æåãàëêèíà
Èìååòñß n ÝÑÏ Æåãàëêèíà íàä ìíîæåñòâîì X, n ≥ 2,
F
(n)
1 (x1, . . . , xn) = x1 ⊕ . . .⊕ xn,
F
(n)
2 (x1, . . . , xn) = x1 · x2 ⊕ x1 · x3 ⊕ . . .⊕ xn−1 · xn,
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
F
(n)
n (x1, . . . , xn) = x1 · . . . · xn,
(3.1)
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ãäå â èõ îáîçíà÷åíèßõ âåðõíèé èíäåêñ n  ÷èñëî ïåðåìåííûõ; íèæíèé  i, 1 ≤
i ≤ n,  ñòåïåíü ÝÑÏ Æåãàëêèíà. F (n)m ïîíèìàåòñß êàê ñóììà ïî mod 2 ÝÊ,
ñîäåðæàùèõ ïî m âñåâîçìîæíûõ ìíîæèòåëåé èç n ïåðåìåííûõ (1 ≤ m ≤ n). Àíà-
ëîãè÷íî îïðåäåëßþòñß ñèììåòðè÷åñêèå ïîëèíîìû â êëàññå ìîíîòîííûõ ôóíêöèé
â áàçèñå G2.
Çàìåòèì, ÷òî â ðàáîòå ïðåäëàãàþòñß ðàçëè÷íûå ìåòîäû, ñïîñîáû ðåàëèçàöèè
áóëåâûõ ôóíêöèé â êëàññàõ ôîðìóë è ñõåì èç ÔÝ è ïîëó÷àåìûå ïðè ýòîì îöåí-
êè ïîêàçàòåëåé êà÷åñòâà. Ââåäåì ñëåäóþùèå îïðåäåëåíèß. Ìåòîä, èñïîëüçóþùèé
íåïîñðåäñòâåííûé ïîäñ÷åò ÷èñëà áóêâ â ïîëèíîìå Æåãàëêèíà, íàçîâåì Ñ-ìåòî-
äîì. Îí (¾ñêîðûé¿, óïðîùåííûé, áûñòðûé ìåòîä) äàåò ¾ãðóáóþ¿ îöåíêó LÁ. Ìå-
òîä, îñíîâàííûé íà êëàññèôèêàöèè èòåðàöèé ÔÓ ïî íàçíà÷åíèþ â ïîñòðîåíèèè
ñõåìû S, íàçîâåì ìåòîäîì ñòðóêòóðèçàöèè. Îí ïîçâîëßåò ïîëó÷àòü ìèíèìàëü-
íûå îöåíêè. Ìåòîä, ñ ïîìîùüþ êîòîðîãî ðåàëèçóåòñß âîçìîæíîñòü ñèíòåçà ñõåì ñ
âåòâëåíèåì ÔÓ, íàçîâåì ìåòîäîì âåòâëåíèß. Ýòîò ìåòîä ïîçâîëßåò ìèíèìèçè-
ðîâàòü ÷èñëî ÔÝ â ñõåìå S. Ìåòîä ñèíòåçà ôîðìóëû èëè ñõåìû, îñíîâûâàþùèéñß
íà ÔÓ, íàçîâåì ìåòîäîì ÔÓ. Îí ïîçâîëßåò çàðàíåå âûâîäèòü îöåíêè äëß ïîêà-
çàòåëåé êà÷åñòâà.
Ïðîâåäåì èññëåäîâàíèå ÝÑÏ Æåãàëêèíà F (n)i , 1 ≤ i ≤ n.
Ïðè i = 1 èëè n ïðèõîäèì ê ÝÑÏ Æåãàëêèíà F (n)1 = f (n) è F
(n)
n = f (n), ãäå
ôóíêöèß f (n) èç îäíîãî êëàññà  & èëè ⊕, äëß êîòîðûõ ïîëó÷åíû ìèíèìàëüíûå
çíà÷åíèß ïîêàçàòåëåé êà÷åñòâà.
Èçó÷åí òàêæå ÝÑÏ Æåãàëêèíà F (n)2 = x1 · x2 ⊕ x1 · x3 ⊕ . . .⊕ xn−1 · xn, n ≥ 2,
â áàçèñå G3 íà îñíîâå ÔÓ òèïà 1
F
(n)
2 = F
(n−1)
2 ⊕ (xn · F (n−1)1 ), n ≥ 3. (3.2)
Íèæå âûïèøåì âåðõíèå îöåíêè [1][4], íà êîòîðûå â ðàáîòå èìåþòñß ññûëêè,
LÁ(F
(n)
2 , G3) = (n
2 + n− 2)/2, (3.3)
LF (F
(n)
2 , G3) = (n
2 + n− 4)/2, (3.4)
DepF (F
(n)
2 , G3) = 2n− 3, (3.5)
LS(F
(n)
2 , G3) = (n
2 + n− 4)/2, (3.6)
DepS(F
(n)
2 , G3) = 2n− 3. (3.7)
Çàòåì îöåíêè (3.5)(3.7) óëó÷øàþòñß çà ñ÷åò èñïîëüçîâàíèß ðàçíûõ ìåòîäîâ (ÔÓ,
îïðåäåëåíèß ãëóáèíû ôîðìóëû [5] è âåòâëåíèß)
DepF (F
(n)
2 , G3) = n, (3.8)
LS(F
(n)
2 , G3)min = 3n− 5, (3.9)
DepS(F
(n)
2 , G3) = n. (3.10)
Çàìåòèì, ÷òî îöåíêà (3.8) ïîëó÷åíà íà îñíîâå ÔÓ è [5]; (3.9)  íà îñíîâå âåòâëåíèß;
(3.10)  â ñèëó èçîìîðôèçìà ôîðìóëû è ñõåìû áåç âåòâëåíèß. Òåïåðü èñïîëüçóåì
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ýòè ðåçóëüòàòû äëß âûâîäà íèæíåé îöåíêè ïîêàçàòåëß LÁ(F (n)2 ). Â áàçèñàõ G2 è
G3 èç ñîîòíîøåíèß
LÁ(F
(n)
2 ) = LF (F
(n)
2 ) + 1
è îöåíêè (3.9) ñëåäóåò íèæíßß îöåíêà ñëîæíîñòè ïîêàçàòåëß LÁ(F (n)2 ):
LÁ(F
(n)
2 ) ≥ LS(F (n)2 )min + 1 = 3n− 4. (3.11)
Òàêèì îáðàçîì, èç (3.3) è (3.11) ïîëó÷àåì
3n− 4 ≤ LÁ(F (n)2 )min ≤ (n2 + n− 2)/2. (3.12)
4. Ñëîæíîñòü ÝÑÏ Æåãàëêèíà F (n)i è F
(n)
n−(i−1)
Âíà÷àëå ðàññìîòðèì ñâîéñòâà ÝÑÏ Æåãàëêèíà F (n)i , 1 ≤ i ≤ n â áàçèñå G3,
ïðåäñòàâëßß èõ ïàðàìè F (n)i è F
(n)
n−(i−1), i = 1, 2, . . . , bn/2c. Äëß Ñ-ìåòîäà (ïî
ñàìèì ôîðìóëàì) ïîëó÷àåì äëß ýëåìåíòîâ ïàðû ñîâïàäåíèå îñíîâíîãî ïîêàçàòåëß
ñëîæíîñòè LÁ:
LÁ(F
(n)
i , G3) = i · Cin = i · (n(n− 1) . . . (n− (i− 1)))/i! =
= (n(n− 1) · . . . · (n− (i− 1)))/(i− 1)!,
LÁ(F
(n)
n−(i−1), G3) = (n− (i− 1)) · Cn−(i−1)n = (n− (i− 1)) · Ci−1n =
= (n− (i− 1)) · (n(n− 1) · . . . · (n− (i− 2)))/(i− 1)!. (4.1)
Èç (4.1) ñëåäóåò
Ãèïîòåçà. Åñëè êàæäûé ÝÑÏ Æåãàëêèíà èç ïàðû F (n)i è F
(n)
n−(i−1), i = 1, 2, . . .
. . . , bn/2c, ðåàëèçîâûâàòü â áàçèñå G3 íà îñíîâå ìåòîäà ÔÓ òèïà 1 (äåéñòâóß ïî-
äîáíûì îáðàçîì) â êëàññå ôîðìóë èëè ñõåì áåç âåòâëåíèß, òî ñîîòâåòñòâóþùèå
äðóã äðóãó ïîêàçàòåëè êà÷åñòâà (LÁ, LF , LS è, âîçìîæíî, DepF ,DepS) áóäóò èìåòü
îäèíàêîâûå îöåíêè.
Ãèïîòåçó ìîæíî ïåðåîïðåäåëèòü ñëåäóþùèì îáðàçîì: ïîëó÷èâ îöåíêè äëß ïî-
êàçàòåëåé êà÷åñòâà ÝÑÏ Æåãàëêèíà F (n)i , 1 ≤ i ≤ bn/2c, ìîæíî îæèäàòü èõ ó
ÝÑÏ Æåãàëêèíà F (n)i , bn/2c ≤ i ≤ n.
Èññëåäóß ÝÑÏ Æåãàëêèíà
F
(n)
n−1 = x1x2..xn−2xn−1 ⊕ x1x2 . . . xn−2xn ⊕ . . .⊕ x2 . . . xn−1xn, (4.2)
ïîëó÷àåì ÔÓ òèïà 1
F
(n)
n−1 = F
(n−1)
n−1 ⊕ xn · F (n−1)n−2 , n ≥ 3. (4.3)
Äëß ïðèìåíåíèß ìåòîäà ÔÓ è ¾äåéñòâóß ïîäîáíûì îáðàçîì¿ îçíà÷àåò, ÷òî
íåîáõîäèìî ó÷èòûâàòü è ñîõðàíßòü ñâßçü ñòåïåíè ïîëèíîìà ñ ÷èñëîì ïåðåìåí-
íûõ, çàâèñßùàß îò èíòåðïðåòàöèè ïîäôîðìóë ÔÓÏÊ ïðè ïåðåõîäå ê ðàçíîñòíîìó
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óðàâíåíèþ. Îòêàç îò ïîäîáíûõ äåéñòâèé ïðèâîäèò ê ïîëó÷åíèþ îöåíîê  íåêîòî-
ðûõ ïðèáëèæåíèé ê ìèíèìèçèðóåìîìó ïîêàçàòåëþ êà÷åñòâà. Äëß (4.3) ïîëó÷àåì
ÔÓÏÊ
LÁ(F
(n)
n−1) = LÁ(F
(n−1)
n−1 ) + LÁ(F
(n−1)
n−2 ) + 1 =
= (n− 1) + LÁ(F (n−1)n−2 ) + 1 = LÁ(F (n−1)n−2 ) + n, (4.4)
ñ íà÷àëüíûì óñëîâèåì LÁ(F (3)2 ) = u3 = 5. Äëß (4.4) ïîëó÷àåì ðàçíîñòíîå óðàâíå-
íèå
un − un−1 = n, (4.5)
ðåøåíèåì êîòîðîãî ßâëßåòñß ôóíêöèß
un = (n2 + n− 2)/2. (4.6)
Âîçâðàùàåìñß ê ñîîòâåòñòâóþùåìó ïîêàçàòåëþ êà÷åñòâà
LÁ(F
(n)
n−1)) = (n
2 + n− 2)/2, (4.7)
Äëß ïîêàçàòåëß êà÷åñòâà LF ïîëó÷àåì íà îñíîâå (4.3) ÔÓÏÊ, ïðèìåíßß òîò æå
ìåòîä, ÷òî è äëß LÁ â (4.4),
LF (F
(n)
n−1) = LF (F
(n−1)
n−1 ) + LF (F
(n−1)
n−2 ) + 2 =
= LF (F
(n−1)
n−2 ) + (n− 2) + 2 = LF (F (n−1)n−2 ) + n. (4.8)
Ðàçíîñòíûì óðàâíåíèåì äëß (4.8) ßâëßåòñß (4.5), íî íà÷àëüíîå óñëîâèå îòëè-
÷àåòñß, LF (F (3)2 ) = u3 = 4.
Ïîýòîìó ðåøàåì ðàçíîñòíîå óðàâíåíèå (4.5), ïîëó÷àß ôóíêöèþ
un = (n2 + n− 4)/2, (4.9)
è âîçâðàùàåìñß ê èñõîäíîìó ïîêàçàòåëþ
LF (F
(n)
n−1) = (n
2 + n− 4)/2. (4.10)
Ïðè ïðåäñòàâëåíèè ïîëèíîìà Æåãàëêèíà (4.2) ñõåìîé S âîçìîæíî èñïîëüçîâà-
íèå ìåòîäà ñ âåòâëåíèåì âûõîäîâ ÔÝ. Ïîýòîìó îöåíêà (4.10) äëß ÷èñëà ïîäôóíê-
öèé ßâëßåòñß äîñòèæèìîé âåðõíåé îöåíêîé äëß ÷èñëà ÔÝ â ñîîòâåòñòâóþùåé ñõåìå
S, ò.å.
LS(F
(n)
n−1) = (n
2 + n− 4)/2, (4.11)
Äëß ãëóáèíû íà îñíîâå (4.3) è [5] âûâîäèì ÔÓÏÊ
DepF (F
(n)
n−1 = max {DepF (Fn−1n−1 ); 1 +DepF (F (n−1)n−2 )}+ 1 =
= max{(n− 2); 1 +DepF (F (n−1)n−2 )}+ 1. (4.12)
Ìîäåëèðóß (4.12) äëß n = 4, 5, 6, 7, . . . , ïîëó÷àåì ïîñëåäîâàòåëüíîñòü 5, 7,
9, 11, . . . è âûðàæåíèå îáùåãî ÷ëåíà 2n − 3, ò.å. îïðåäåëßåòñß àíàëèòè÷åñêè ñå-
òî÷íàß ôóíêöèß äëß ïîêàçàòåëß
DepF (F
(n)
n−1) = 2n− 3. (4.13)
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Â ñèëó èçîìîðôèçìà ôîðìóë è ñõåì ïîëó÷àåì îöåíêó äëß ïîêàçàòåëß
DepS(F
(n)
n−1) = 2n− 3. (4.14)
Îòìåòèì, ÷òî â ïîääåðæêó ãèïîòåçû äëß (3.3) è (4.7), (3.4) è (4.10), (3.5) è (4.13),
(3.6) è (4.11), (3.7) è (4.14), ïîëó÷èëè â ðåçóëüòàòå ðàâåíñòâà â êëàññå ôîðìóë
LÁ(F
(n)
2 ) = LÁ(F
(n)
n−1) = (n
2 + n− 2)/2,
LF (F
(n)
2 ) = LF (F
(n)
n−1) = (n
2 + n− 4)/2,
DepF (F
(n)
2 ) = DepF (F
(n)
n−1) = 2n− 3,
à òàêæå äëß ñõåìû S áåç âåòâëåíèß
LS(F
(n)
2 ) = LS(F
(n)
n−1) = (n
2 + n− 4)/2,
DepS(F
(n)
2 ) = DepS(F
(n)
n−1) = 2n− 3.
Ïðè÷åì îöåíêà äëß LS(F (n)2 ) âåðõíßß, îíà óìåíüøåíà âûøå (ñì. (3.9)) íà îñíîâå
âåòâëåíèß âûõîäîâ ÔÓ.
Çàìåòèì, ÷òî (3.5) è (4.13) ïîëó÷åíû íà îñíîâå ðàçíûõ ïðåîáðàçîâàíèé (íà îñíîâå
ÔÓ òèïà 1), à îäèíàêîâûå ïðåîáðàçîâàíèß ÔÓ òèïà 1 (ïîäîáíûå äåéñòâèß) äàþò
ðàçíûå ðåçóëüòàòû (3.8) è (4.13). Ò.å. çäåñü åùå íåîáõîäèìî äîïîëíèòåëüíîå, ãëó-
áîêîå èçó÷åíèå òåìû.
Çàìåòèì, ÷òî èìåþòñß äðóãèå ìåòîäû [1-4], ñ ïîìîùüþ êîòîðûõ äëß îòäåëüíûõ
ñëó÷àåâ äîñòèãàþòñß ëó÷øèå ðåçóëüòàòû. Äëß èëëþñòðàöèè òåçèñà ðàññìîòðèì â
êà÷åñòâå ïðèìåðà ñëåäóþùèå äâà òàêèå ïðåäñòàâëåíèß ÝÑÏ Æåãàëêèíà F (4)3 è
ñðàâíèì èõ. Íà îñíîâå ÔÓ òèïà 1 :
• ôîðìóëà
F
(4)
3 = x1x2x3 ⊕ x1x2x4 ⊕ x1x3x4 ⊕ x2x3x4 = x1x2x3 ⊕ x4(x1x2 ⊕ x3(x1 ⊕ x2)),
• ïîêàçàòåëè êà÷åñòâà
LÁ(F
(4)
3 ) = 9, LF (F
(4)
3 ) = 8, DepF (F
(4)
3 ) = DepS(F
(4)
3 ) = 5, LS(F
(4)
3 ) = 7.
Íà îñíîâå ñòðóêòóðíî-ôóíêöèîíàëüíîé äåêîìïîçèöèè:
• ôîðìóëà
F
(4)
3 = x1x2x3 ⊕ x1x2x4 ⊕ x1x3x4 ⊕ x2x3x4 = x1x2(x3 ⊕ x4)⊕ x3x4(x1 ⊕ x2),
• ïîêàçàòåëè êà÷åñòâà
LÁ(F
(4)
3 ) = 8, LF (F
(4)
3 ) = LS(F
(4)
3 ) = 7, DepF (F
(4)
3 ) = DepS(F
(4)
3 ) = 3.
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Â ýòîì ïðèìåðå ïîêàçàòåëè êà÷åñòâà ñâèäåòåëüñòâóþò â ïîëüçó ïðèìåíåíèß
ìåòîäà ñòðóêòóðíî-ôóíêöèîíàëüíîé äåêîìïîçèöèè.
Çàêëþ÷åíèå
Ïîëó÷åííûå ðåçóëüòàòû ïðèìåíèìû ïðè ðàçðàáîòêå àâòîìàòèçèðîâàííûõ ñè-
ñòåì îïòèìàëüíîãî ñèíòåçà ëîãè÷åñêèõ ñõåì íà îñíîâå èíòåãðàëüíûõ ñõåì ðàçëè÷-
íîé ñòåïåíè èíòåãðàöèè â ñî÷åòàíèè ñ ìåòîäàìè [6], [7].
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